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Abstract
New York City has the biggest solid waste disposal among the cities 
around the world. Certainly, solid waste management is a challenge for 
large urban areas. Waste management is usually a function of the local 
government and is often a city’s largest budget item. I will discuss waste 
management and sustainability in New York City in this study. Waste 
management is a complicated process that involves multiple 
environmental and socio-economic criteria and requires multiple 
stakeholders such as the government, municipalities, businesses, experts, 
and/or the general public to get involved. I used the model of Multi-
criteria decision analysis （MCDA） in this study. I conclude by 
recommending policy mix as a solution that will help in: 1） creating 
awareness about environmental education, encouraging the 3Rs （reduce, 
reuse, and recycle）, and changing from a “throwaway” society to a 
sustainable society; 2） supplying economic incentives and charging 
residents for their waste with cheaper or free collection for recyclables 
and organics; and 3） implementing more environmental regulations.
Keywords: Municipal Solid Waste Management （MSWM）, Multi-criteria 
Decision Analysis （MCDA）, Multiple Stakeholders, Economic Incentives, 
Environmental Regulations
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1. Introduction
Solid waste management is a challenge for large urban areas around 
the world. Collecting garbage from residential, institutional, and 
commercial locations in cities is a major logistical and operational task. 
Municipal solid waste management is usually the function of local 
government and is often a city’s largest budget item. 
New York City has the biggest solid waste disposal among the cities 
globally. Today, New York City’s 8 million residents and millions of 
businesses, construction projects, and non-resident employees generate 
14 million tons of waste and recyclables per year （City of New York, 
2014）. This amount is so massive that waste is handled by two separate 
systems: public and private. The public system handles waste from 
residences and government buildings as well as some nonprofits. This 
“public waste,” which accounts for about a quarter of the city’s total, is 
collected by New York City Department of Sanitation （DSNY）, the 
largest waste management agency in the world with a yearly budget of 
$1.5 bn, greater than the annual budget of some countries.
The other three-quarters of New York’s garbage is generated by 
commercial businesses; most of it is rubble and debris from construction 
projects. Collection of this “private waste” does not come under the city’s 
budget. Instead, the businesses must pay one of the city’s 248 licensed 
waste haulers to take it away. The private waste removal system is 
comprised of a small group of waste removal firms that are regulated by 
the city’s Business Integrity Commission. This commission licenses waste 
hauling firms that collect commercial waste.
The New York City of Sanitation collaborates with the Sims Multi 
Recycling Recovery Facility （Sims）, the Department of Parks and 
Recreation （DPR）, and GreeNYC to manage the city’s waste through 
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waste reduction initiatives in the following areas: waste reduction, 
recycling, composting, and organic waste diversion. Expenditure on 
residential and commercial garbage is about $2.3 billion of the city’s $75 
billion annual budget
（１）
.
In the 20th century, the New York City Department of Sanitation relied 
on a number of landfills for garbage disposal. Then in December 2001, 
the city’s landfill was closed. There are no landfills and incinerators in 
New York City now. In response, the City Council adopted a twenty-
year plan for exporting government-managed waste, relying on a truck-
based system and a combination of local, land-based transfer stations 
that took the city’s garbage and disposed it in landfills, recycling facilities, 
and waste-to-energy plants in neighboring states and in places as far 
away as 750 miles. Once local landfills were filled and efforts to build 
local waste-to-energy incinerators were blocked, waste export became 
the only option for New York City
（２）
.
Of the 3.8 million tons of solid waste that the New York City 
Department of Sanitation now collects annually, 14% is recycled, 76% is 
sent to landfills, and 10% is converted into energy at a waste-to-energy 
facility. The waste that goes to landfills often travels long distances to 
states like Pennsylvania, Virginia, and South Carolina. Further, the 
recyclable waste are either sold to local raw material processors or 
exported overseas, most often 6,000 or 7,000 miles to China or India. New 
York is one of the few large U.S. cities that funds waste collection with 
general tax revenue and does not charge customers for waste collection
（３）
.
How can New York City be sustainable with this waste problem? In 
April 2015, Mayor Bill de Blasio announced the One NYC, a plan for a 
strong and just city that includes strategies for growth, sustainability, 
resiliency, and equity. Under this plan, the city’s goal is zero waste by 
2030, such that no waste is sent to landfills. I will discuss the solid waste 
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management and sustainability in New York City in the subsequent 
sections. 
（ 1 ） Steven Cohen, Hayley Martinez, and Alix Schroder, （2015）. Waste 
Management Practice in New York City, Hong Kong and Beijing. P2.
（ 2 ） Ibid.
（ 3 ） Ibid.
2. Framework of Analysis
Municipal Solid Waste Management （MSWM） is a complicated 
process that involves multiple environmental and socio-economic criteria. 
Decision-makers look for decision support frameworks that guide in 
defining alternatives, relevant criteria, and their weights, and in finding a 
suitable solution. In addition, decision-making in MSWM problems such 
as finding proper waste treatment locations or strategies, often requires 
multiple stakeholders such as the government, municipalities, industries, 
experts, and/or the general public to get involved. Multi-criteria decision 
analysis （MCDA） was the most popular framework employed in 
previous studies on MSWM. MCDA methods help multiple stakeholders 
evaluate the often-conflicting criteria, communicate their different 
preferences, and rank or prioritize MSWM strategies to finally reach an 
agreement on some elements of these strategies and make an applicable 
decision
（４）
.
2.1 Multiple Criteria
MCDA techniques and methods are formal approaches developed for 
problems such as MSWM that have greater impacts on people and 
environment and therefore may involve more criteria and viewpoints. 
The countless combinations of various criteria of cost, safety, 
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productivity, environmental impacts, location, and a few more in waste 
management leave no choice for decision-makers but to choose among 
available alternatives. Therefore, several criteria should compete in a 
decision-making process to ultimately reach a valid and steady state 
balance that satisfies all decision-makers
（５）
. Sustainability assessment 
evaluates MSWM strategies based on their performance in 
environmental, economic, and social criteria.
2.2 Multiple Stakeholders
Collection, diversion （i.e., recycling and composting）, and disposal 
operations are often run by municipalities/governments globally. In 
addition, ministries, investors, NGOs, and neighborhood populations are 
also involved or impact selection of a MSWM strategy. In other words, 
the stakeholders are individuals or groups that are either affecting, or 
being affected by, or both affecting and being affected by MSWM 
decisions
（６）
.
One of the main problems in MSWM is the lack of effective 
communication between various stakeholders involved. Open discussions 
can collect the aspirations of society but leads to a bottom-up approach; 
open discussions can also take time and end in non-applicable decisions. 
MSWM strategies demand a decision support framework that facilitates 
communication among stakeholders and provides solution for conflicts 
among them. MCDA can create an accommodation that satisfies 
stakeholders and help them communicate their different preferences and 
reach an agreement.
2.3 Characteristics of stakeholders
These are the characteristics when considering multiple stakeholders
（７）
.
1.  Extent of stakeholders’ involvement in the decision-making process 
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（i.e., stakeholders can choose the criteria of concern, rank criteria 
based on their importance, and/or evaluate the performance of 
alternatives in each criterion）.
2.  Stakeholder groups （i.e., local governments, municipalities, public or 
local residents, experts, and other non-governmental organizations 
or industries）.
3.  Hierarchy of stakeholders （i.e., some stakeholders may have priority 
or veto power in decision-making）.
4.  Relationship among stakeholders （i.e., competition, coalition, or both）; 
this category mainly looks for solutions toward conflicts among 
stakeholders.
2.4 Criteria selected by stakeholders
Stakeholders usually assign weights to criteria through surveys, 
interviews, group meetings, or through expert knowledge. In most 
studies, stakeholders select the main sustainability criteria of 
environmental, economic, and social criteria as their main criteria of 
concern, while in some studies, they also consider additional factors, such 
as technological, functional, and operational factors. The subcategories 
are a combination of direct financial costs and benefits, land use, wildlife 
changes, human health, ecological impacts, social welfare, and public 
acceptance
（８）
.
（ 4 ） Atousa Soltani, Kasun Hewage, Bahareh Reza, and Rehan Sadiq, （2014）. 
Multiple stakeholders in multi-criteria decision-making in the context of 
Municipal Solid Waste Management: A review.
（ 5 ） Ibid.
（ 6 ） Ibid.
（ 7 ） Ibid.
（ 8 ） Ibid.
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3. Problem Definition
3.1 A brief history of New York’s waste management
New York City has a long and difficult history in solid waste 
management. Ocean dumping ended in 1935, brought on by a federal 
lawsuit by New Jersey coastal cities. With plans for new incinerators 
slowed, first by the Great Depression and then by World War II, the city 
found itself struggling to meet its waste disposal needs. In 1947, the 
Fresh Kills Landfill opened in Staten Island, one of the city’s five 
boroughs. Initially, the city’s new mayor promised that “raw” garbage 
would only be landfilled at Fresh Kills for three years; the time it would 
take to build a large incinerator in every borough. 
However, by the 1960s, one-third of the city’s trash was burned in 
over 17,000 apartment building incinerators and 22 municipal 
incinerators. The remaining residential refuse was still sent to Fresh 
Kills. As environmental awareness grew, public pressure began to mount 
against incineration and landfilling. Old landfills and incinerators were 
gradually shut down, with the last municipal incinerator closed in 1992. 
By the late 1990s, Fresh Kills was the only remaining waste disposal 
option for residential and public waste managed by the New York City 
Department of Sanitation
（９）
.
In 1996, Mayor Rudolph Giuliani and Governor George Pataki 
announced that Fresh Kills would receive its last ton of garbage no later 
than January 1, 2002, and the city developed a Fresh Kills Closure Task 
Force. The principal goal of the task force was to develop a short-term 
plan for diverting the waste from Fresh Kills up till its full closure in 
2001. In order to divert the waste prior to closure, the city entered into a 
number of three-year interim contracts with private waste haulers. The 
city’s annual bill for collecting and disposing residential trash jumped by 
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nearly 50%, that is, to about $658 million in 2000 and then to nearly $1 
billion in 2001. While New York City was paying under $50 per ton for 
disposal at Fresh Kills, some of the interim contracts were nearly double 
the price, costing more than $100 per ton when increased transportation 
costs were taken into account
（10）
.
The next goal of the task force was to develop a longer-term solution. 
Under the long-term plan, approved by both the New York City Council 
and the New York State Department of Environmental Conservation, the 
city entered into six 20-year contracts with private waste companies. In 
the summer of 2002, the city began to take some steps to develop 
elements of a true long-term plan for managing waste. While the overall 
waste export strategy was still being pursued, the then-Mayor Michael 
Bloomberg announced a plan to develop garbage transfer stations that 
would compact refuse and ship it by barge for disposal. These stations 
would replace a system of land-based waste transfer that uses thousands 
of diesel-fueled trucks daily to haul garbage through city streets to 
disposal sites in other states. In late 2003, the projected expense of 
building these transfer stations grew, putting the plan on hold.
Relying on waste export systems leaves the city vulnerable over the 
long run, as both restrictions on waste disposal and its costs are likely to 
escalate. Future regulations on new landfills, be it federal or state 
Environmental Protection Agency （EPA）, could increase the cost of new 
landfills and limit future landfill capacity. In addition, landfill operators 
will raise prices over time, and municipal governments will likely act on 
waste disposal
（11）
.
3.2 The last stop of New York garbage
Before the trash goes out to the curb for pickup, New York law 
requires it be separated into three categories: paper, metal/glass/plastic, 
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or mixed solid waste （non-recyclable garbage）. Each type of waste is 
typically collected separately and follows a different path to its ultimate 
destination, often with several intermediate stops along the way.
Each day, New York’s public garbage trucks collect nearly 7,000 tons 
of residential mixed solid waste. After finishing their routes, most of 
these trucks deposit the garbage in one of New York’s waste transfer 
stations located throughout the city. From there, the garbage is 
eventually loaded on to a barge or train and carried as far as 600 miles 
to its final stop. For most of New York’s mixed solid waste （about 80% 
of it by tonnage）, this last stop is a landfill. The remaining 20% ends up 
at a waste-to-energy plant, where it is incinerated and converted into 
energy.
Paper and metal/glass/plastic waste is brought to one of the City’s 
recyclables handling and recovery facilities, which are specialized plants 
that separate and sort the recyclable materials. From this point, the 
journey of New York’s recyclable waste splits into many possible 
directions. Some of it is sold to local raw material processors （paper 
mills, smelters, etc.）, some are exported overseas, most often to China or 
India, some are sold through intermediary waste brokers, and some 
specific items are separated and sold directly to their end-users （for 
example, crates to a Coca-Cola bottling plant, or beer kegs to Anheuser-
Busch）.
3.3 Incorporating sustainability
In 2006, the City Council approved a Comprehensive Solid Waste 
Management Plan （SWMP）, which aimed to establish a cost-effective, 
reliable, and environmentally sound system for managing the city’s 
waste. The cornerstone of the city’s recycling efforts is its curbside 
program, which collects paper, metal, glass, and plastic. After the city 
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experienced a number of changes in recycling policies that resulted in 
public confusion, this plan worked with the City Council to set 
percentage targets for recycling, enhance public knowledge on recycling 
practices, and establish a city office to provide outreach and education.
In 2011, solid waste management was incorporated into sustainability 
planning under PlaNYC, New York City’s comprehensive sustainability 
plan. PlaNYC had a goal of reducing the high amount of greenhouse 
gasses generated by transportation of waste and disposal in landfills. One 
of the goals under PlaNYC was to divert 75% of the solid waste from 
landfill by 2030. The city opened Sims Municipal Recycling-Sunset Park 
Material Recovery Facility at the South Brooklyn Marine Terminal, 
which sorts metal, glass, and plastic. With the opening of this facility, the 
New York City Department of Sanitation expanded the curbside 
recycling program to include all rigid plastics – the first expansion of the 
program in 20 years.
The Sanitation Department also launched a voluntary residential 
organics recycling program and expanded the school food waste 
composting pilot in 2013. The city added more public recycling bins. It 
also regularly holds events for residents to safely dispose of textiles and 
clothing, electronics, and other household hazardous waste. New York 
City is pursuing several different strategies to improve waste 
management.
In April 2015, Mayor Bill de Blasio announced the rebranding of 
PlaNYC to One NYC, a plan for a strong and just city that includes 
strategies for growth, sustainability, resiliency, and equity. Under this 
plan, the city’s goal is zero waste by 2030, such that no waste is sent to 
landfills
（12）
. 
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3.4 Socio-economical & Environmental problems
NYC’s public and private waste management systems spent a 
combined $2.3 bn on garbage collection and disposal in 2012 （the budget 
for education is $24 bn）. Landfills have a huge greenhouse gas problem: 
landfill gas is 28 times more potent than CO2. There is also an 
environmental justice issue between cities, states, and countries.
（ 9 ） Steven Cohen, Hayley Martinez, and Alix Schroder, （2015）. Waste 
Management Practice in New York City, Hong Kong and Beijing. P3
（10） Ibid.
（11） Ibid.
（12） Ibid.
4. Analysis
4.1 NYC Residential, School, and NYCHA Waste Characterization study
The city of New York Department of Sanitation （DSNY）, in 
partnership with Sims Municipal Recycling, conducted a study, which 
provides an overview of what New Yorkers put in their trash, recycling, 
and organics bins.
On a per household basis, the average New York City household in 
2017 discarded less than 1,990 pounds per year of aggregate discards, 
which was lesser compared to 2,000 pounds in 2013 and about 2,280 
pounds per year in 2005. This decline was mostly due to a reduction in 
refuse and a rebound to paper and manufactured gas plant （MGP） 
waste. However, even though the total of aggregate discards had 
decreased, not all types of waste had declined. For example, households 
generated more non-bottle rigid plastic waste, food scraps, and food-
soiled paper suitable for composting than in years prior, but the quantity 
of harmful household products and textiles increased.
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The study also showed that, in 2017, 34% of residential curbside waste 
was recyclable, 34 percent was organics suitable for composting, 23 
percent was other, and 9 percent was other divertible materials.
The study included data from DSNY’s organics collection program as 
well, which was rolled out while the study was being conducted. At the 
time, majority of organic materials targeted in the program were still 
being discarded in refuse. In fact, the total pounds per household was 
more than 650 pounds. Since the program was piloted in 2013, it had 
expanded throughout the Bronx, Queens, Brooklyn, and Staten Island. 
Furthermore, at the end of 2017, more than 3.3 million New Yorkers had 
access to the program.
The study sampled and characterized collections from districts where 
curbside organics was launched to establish a baseline composition of 
source separated organics. The study revealed that 59.9 percent of 
organic waste was yard trimmings, 31.0 percent was food scraps, 7.1 
percent was other, and 2.0 percent was compostable paper. It also 
showed that contamination rates in organics collection were low, 
averaging about 7 percent.
4.2 Waste charge
Many American cities treat waste as a utility and charge people for 
what they generate. In Los Angeles and San Antonio, residents pay 
based on the size of their homes. In San Francisco and Seattle, they are 
charged for the trash they set out; while collection of recyclables is 
either cheaper or free. In Houston, households receive one free trash bin 
but must pay for any additional bins or bags.
New York is different. The city uses general tax revenue to cover 
residential and public waste collection; so, residents have few incentives 
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to recycle or produce less waste. New York also has the nation’s highest 
collection costs, that is, $449 per ton for the Sanitation Department. In 
Washington, D.C., it is $212 per ton.
The issue of recycling is especially acute in public housing where the 
only place to put bins is often outdoors. New York also has more 
apartment buildings than any other U.S. city, making it especially hard to 
penalize and reward individual behavior.
The tight space in which New Yorkers live makes it difficult to store 
garbage in separate bins. The city aims to solve this problem by letting 
residents put all their recyclables in a single bag by 2020. Single-stream-
recycling would also let the Sanitation Department send out one 
recycling truck per route instead of two
（13）
.
Although the city has the largest curbside recycling program in North 
America, picking up 500,000 tons of material yearly, the total should be 
far high; half of the city’s recyclable waste still winds up in landfills as 
residents only sort 16% of the recyclables and businesses only 19%. One 
possibility the city was considering was creating a collection charge 
rather than covering disposal costs through general tax revenues. The 
idea was floated during the Bloomberg administration but went nowhere 
because the city council saw it as a new tax.
4.3 Commercial waste zones plan
Commercial waste zones plan is a “Plan to Reform, Reroute, and 
Revitalize Private Carting in New York City.” It divides the city into 20 
zones, each served by three to five carters in order to reduce truck 
traffic by more than 60 percent.
The prices carters get for recycled material also affects their 
willingness to pick it up. High landfill fees nudges some toward recycling. 
Paper is so valuable that Avid Waste Systems picks it up for free. 
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However, for metal, glass, and plastic, avid charges around 60% to 70% of 
the price of garbage collection; not enough savings for much businesses 
to bother sorting. 
Other cities often subsidize recycling facilities to ensure the machinery 
keep humming when commodity prices drop. However, not New York; 
the private sector cannot run a facility that is not going to be profitable. 
According to Greg Good, who was overseeing Los Angeles’ move to a 
franchise zoning system, “Without certainty of business, haulers will 
never do the work necessary to reach zero waste,” “According to Greg 
Good, who was overseeing Los Angeles’ move to a franchise zoning 
system. The bids L.A. received showed that private haulers would 
adhere to higher standards and invest in equipment to keep waste out of 
landfill if they had the right incentives
（14）
.
DSNY is taking a strong stance. The current open-market commercial 
waste system generates excess truck traffic that is highly concentrated 
among a few carters, has little transparency in pricing, and prevents 
private carting companies from achieving effectiveness that allow 
investments in recycling initiatives or cleaner trucks.
Throughout New York’s process, representatives of the local waste 
industry have largely opposed any form of zone collection system while 
labor and environmental advocates have championed it as a way to 
reform the industry. This has led to an ongoing―and at times conflicting
―debate about wages, recycling rates, and safety. While this particular 
study mainly focuses on routing efficiencies, it can be expected to 
reignite the debate around all of those issues.
Ben Velocci, President of New Yorkers for Responsible Waste 
Management （NYRWM）, was not in favor of thi. “The idea that a move 
to a zone system can effectively replace a highly regulated system is 
seriously misplaced. A collection model using zones will create a high 
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level of uncertainty for the industry and business community.”
4.4 Commercial recycling 
Through Mayor Bill de Blazio’s zero waste challenge, participants 
collectively diverted 36,910 tons of waste that would have otherwise 
been sent to a landfill or incineration. This was done by composting over 
24,500 tons of organic material and donating 322 tons of food to New 
Yorkers in need.
According to Sanitation Commissioner Karthryn Garcia, “the 
businesses that took part in the challenge were role models. The 
diversion rates they reached were phenomenal. They examined the 
reduce, reuse, recycle mantra and took it to heart; they found ways to 
first reduce the material they consumed and then figured out ways to 
give the material a second life considering recycling as a last resort.”
The challenge, which ran from February to June 2016, included 
Viacom, Citi field, Whole Foods, Madam Secretary. All participants 
reached an average diversion rate of 56.5%, exceeding the challenge’s 
goal of a 50% diversion.
The challenge also required participants who regularly had left-over 
edible food to donate it to a food collection organization to then be sent 
to shelters or food pantries. A total of 322 tons of food was donated by 
participants to feed hungry New Yorkers. Organizations such as City 
Harvest, Rock and Wrap It Up!, and Rescuing Leftover Cuisine, assisted 
the city in tracking donations
（15）
. Helena Durst, CAO of the Durst 
Organization, said that “changing people’s habits are hard, especially 
when it comes to things that they are throwing away. It takes time, 
commitment and resources.” Under the new business organics rules, 
NYC businesses are required by law to separate their organic waste for 
beneficial use
（16）
. 
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4.5 Conflicts in the policy making process
There are many conflicts between stakeholders. Promotion parties are 
DSNY, Councilman, Union leader, Environmental groups, and residents 
near transfer station. Protest parties are NYRWN （New Yorkers for 
Responsible Waste Management）, small carters, and workers of small 
carters.
（13） Emily Bobrow （2016）. CRAWS NEWYORK: Bill De Blasio thinks the 
city can stop dumping its garbage by 2030, is he dreaming? July 11,2016 
NRYWM
（14） Report questions whether De Blasio trash plan is load of garbage July 
11,2016 New York Post
（15） ONENYC: mayor de Blasio’s zero waste challenge wraps up with 
thousands of tons of waste diverted from landfill and incineration July 
11,2016
（16） NYC Mayor’s zero waste challenge press release June 2,2016
5. Conclusions
In conclusion, I recommend policy mix as a solution. First, create 
awareness about environmental education, encourage the 3Rs （reduce, 
reuse, and recycle）, and change from a “throwaway” society to a 
sustainable society. Second, provide economic incentives, charge 
residents for their waste with cheaper or free collection of recyclables 
and organics. Lastly, implement more environmental regulations.
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